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IGARSS  Satellite Calibration/Validation Panel
Total Ozone Validation:

Lessons Learned from a Success Story

• Accurate Physical Parameters and Models
• Well-maintained Long-term Standards
• Lots of Data (Locations, Seasons, Years)
• Lots of Matchups
• Extensive Exchange of Information
• Stable Internal Calibration
• Well-designed Algorithms
• Opportunities for Internal Checks
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Physical Parameters

• Ozone Absorption Cross Section
– Wavelength dependence (all UV)
– Temperature dependence

• Solar Measurements
• Rayleigh Scattering
• Forward Models
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Long-term Standards
• Instrument #83 (World Dobson Standard)

– Propagation to secondary standards
– Shared support
– http://www.ozonelayer.noaa.gov/action/dobson.htm

• NIST Traceable                                          
Satellite Calibration
– Lamps
– Spheres
– Diffusers
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v6 data, 2 sigma errorsNimbus 7   +1.14%
NOAA 11   +3.35%
NOAA 9    +1.35%
NOAA 14   +4.43%
Nimbus 4   -2.6%

Comparison of World Standard Dobson with TOMS and SBUVs

Provided by R. McPeters, NASA GSFC.
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Lots of Available Data/Matchups

• TOMS has global 
daily coverage

• SBUV/2 has 14 
orbits/day

• WOUDC has data 
from 149 stations/ 
instruments

• 16 CMDL Stations

Plot from WOUDC web site.
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Exchange of Information (Iteration)

• TOMS/Dobson Comparisons
– Satellite as transfer
– Record keeping
– Long-term efforts

• Reprocessing and Improvements
• Continuing Campaigns and Special Studies

– Ozone intercomparison workshop (NZ)
– TOMS3F (Fairbanks)
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Black Nimbus-7 TOMS
Green Meteor-3 TOMS
Blue Earth Probe TOMS

Provided by G. Labow, NASA GSFC.
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(AD direct sun only)

Provided by R. McPeters, NASA GSFC.
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Internal Calibration
Well-designed Algorithms

Internal Checks
• TOMS has Multiple Diffusers 

• Dobson has Pairs of Pairs

• SBUV/2 has D-pair Measurements
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WMO #140 Recommendations
International cooperation and collaboration
for science synergism and cost effectiveness.
Integrate satellite and ground based systems
• Accurate calibration to minimize systematic bias 

between observing systems
• Comparisons of algorithms and reference radiative 

models
• Temporal and spatial coverage (space and ground) to 

insure science requirements are met
• Coordinated satellite operations to enhance science 

and minimize gaps
• Data production and archiving for maximum user 

accessibility
• End-to-end validation and maintenance of ground 

network
Provided by E. Hilsenrath, NASA/GSFC
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End-to-End Cal/Val
Validation and data analysis is an 
iterative process

1. Prelaunch, in-flight calibration, and 
Level 1 validation checks instrument 
sensitivity changes.

2. Level 2 comparisons and data analysis
with chemical transport models and data
assimilation validates geophysical data 
products.

3.  Long term validation for climate research 
requires reprocessing and reiterating through 
steps 1 and 2.

Provided by E. Hilsenrath, NASA/GSFC


